POWER OPERATED RUNNING BOARD 


Field of the Invention 

The invention relates to running boards for motor vehicles. More particularly, 
5 this invention relates to a positionable running board which when stored appears as a 
rocker panel. 

Description of the Related Art 

Running boards have become a popular option for motor vehicles that have a 

10 high ground clearance, such as pick-up trucks and sport-utility vehicles. Typically, 
running boards include a platform or step defining a stepping surface extending 
longitudinally alongside the motor vehicle. The step supports individuals as they enter 
or exit the motor vehicle. The positioning of the running board alongside of the motor 
vehicle, however, exposes the stepping surface to outside elements. 

1 5 For example, running boards often become coated with dirt and/or mud during 

motor vehicle operation on non-paved roads. The dirt and/or mud on the step can soil 
the clothing of an individual who utilizes the running board to enter or exit the motor 
vehicle. In addition, snow and ice can build up along the running boards when the 
motor vehicle is parked outside, also causing the stepping surface to become slippery. 

20 Finally, running boards are susceptible to being dented during motor vehicle operation 
in cities. Specifically, during parking of the motor vehicle along a street, the running 
board may be dented as it contacts a curb. 

Due to these considerations, running boards have been developed that are 
movable between a deployed position for supporting an individual entering or exiting 

25 the motor vehicle, and a stowed position tucked underneath the motor vehicle. 
Typically, a motor is utilized to move the running board between positions. The step of 
these deployable running boards is, however, still susceptible to accumulation of 
various outside elements, such as dirt, mud, snow, or water, thereon since the stepping 
surface is not protected from elements outside the motor vehicle. 

30 

Summary of the Invention 

The disadvantages of the prior art may be overcome by providing a running 
board that moves between a deployed position and a stored position. In the stored 
position, the running board is hidden from view and appears as a rocker panel. 

1 


According to one aspect of the invention, there is provided a running board 
assembly that accommodates access to a motor vehicle. The running board assembly 
includes a plurality of mounting brackets fixedly secured to the motor vehicle and 
extending therebelow. The running board assembly also includes a step movably 
5 secured to the plurality of brackets. The step defines a stepping surface and a 
peripheral edge extending around a portion of the stepping surface. The step is 
movable between a deployed position providing access to the stepping surface and a 
stowed position wherein the peripheral edge abuts the motor vehicle , covering the 
stepping surface and merges with the exterior of the vehicle as a rocker panel. 
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Brief Description of the Drawings 

Advantages of the invention will be readily appreciated as the same becomes 
better understood by reference to the following detailed description when considered in 
connection with the accompanying drawings wherein: 
15 Figure 1 is a side view of a motor vehicle and a running board assembly of one 

embodiment of the invention secured thereto; 

Figure 2 is an exploded, rear perspective view of the running board assembly of 
one embodiment of the invention; 

Figure 3 is a side view of the running board assembly of one embodiment of the 
20 invention; 

Figure 4 is a side view of the running board assembly of one embodiment of the 
invention as well as top and outer covers to be secured thereto; 

Figure 5 is a perspective view of a plurality of mud guards secured to the 
running board assembly of one embodiment of the invention; 
25 Figure 6 is a perspective view of a running board assembly of one embodiment 

of the invention and a plurality of light mechanisms mounted thereto; 

Figure 7 is an exploded, rear perspective view of a running board assembly of a 
second embodiment of the invention; 

Figure 8 is a side view of the running board assembly of the second 
30 embodiment of the invention; 

Figure 9 is a rear perspective view of a running board assembly of a third 
embodiment of the invention; 

Figure 10 is a side view of a motor vehicle and a running board assembly of a 
fourth embodiment of the invention; and 


Figure 1 1 is a cross-sectional, side view taken along lines 11-11 of Figure 10. 


Detailed Description of the Preferred Embodiment 

Referring to Figures 1-6, a first embodiment of the invention, a running board 
5 assembly, is generally indicated at 10. The running board assembly 10 extends 
longitudinally alongside a motor vehicle 12. The running board assembly 10 is secured 
to a body 14 of the motor vehicle 12. The body 14 includes an inner rocker panel 16 
and a flange 18 extending away from the inner rocker panel 16, which also extends 
longitudinally alongside the motor vehicle 12. A plurality of supporting brackets 19 is 

10 secured to the rocker inner panel 16 and to the flange 18 by screws or other suitable 
fasteners. One of the plurality of supporting brackets 19 includes a motor support 
bracket 21 secured thereto for supporting a motor 30. 

The running board assembly 10 includes a step 20 positioned below a door 23. 
The step 20 defines a stepping surface 22 for supporting individuals entering or exiting 

15 the motor vehicle 12, a peripheral edge 24 extending around at least a portion of the 
stepping surface 22, and a contoured underside surface 25. The step 20 is movable 
between a stowed position, in which a portion of the peripheral edge 24 abuts the motor 
vehicle 12 to cover the stepping surface 22 and merge with adjacent vehicle panels 
during non-use, such as when the door 23 is closed, and a deployed position when the 

20 door 23 is opened in which the stepping surface 22 is accessible to individuals entering 
or exiting the motor vehicle 12 (as shown in Figure 1). 

The step 20 also includes a cantilever arm 27 that extends out from the stepping 
surface 22. The cantilever arm 27 extends out of a plane defined by the stepping 
surface 22. The cantilever arm 27 is pivotally secured to each of the plurality of 

25 supporting brackets 19 to secure the step 20 to the motor vehicle 12. In addition, the 
cantilever arm 27 is operatively linked to a motor 30 for movement of the step 20 
between its stowed and deployed positions. 

The running board assembly 10 also includes a plurality of mounting brackets 
26 secured to the motor vehicle 12. The plurality of mounting brackets 26 is spaced 

30 apart along the length of the step 20 and aligned with the plurality of supporting 
brackets 19. The plurality of mounting brackets 26 is secured to the body 14 of the 
motor vehicle 12. Alternatively, the plurality of mounting brackets 26 may be secured 
to a frame 28 of the motor vehicle 12. The plurality of mounting brackets 26 is 
preferably formed from injection or compression molded organic resins with long glass 


fibers. Alternatively, the brackets may be formed by stamped or formed metal, such as 
aluminum or steel. 

The motor 30 is supported by the motor support bracket 21 of one of the 
plurality of supporting brackets 19. A transmission 31, including a transmission sector 
5 gear 33, is connected to a shaft 35 of the motor 30. The motor 30 includes a linking 
arm 32 extending therefrom. A linkage 34 has an upper end 36 and a lower end 38. 
The upper end 36 of the linkage 34 is secured to the linking arm 32 and the lower end 
38 of the linkage 34 is secured to the step 20. Thus, the motor 30 is operatively 
connected to the step 20. 

10 When the door 23 is opened, a dome light switch is closed to illuminate a 

passenger compartment 40 of the motor vehicle 12. The same dome light switch is 
used to activate the motor 30. The motor 30 moves the linkage 34 along a path to move 
the step 20 from the stowed position to the deployed position. 

When an individual utilizes the step 20 during entering or exiting the motor 

15 vehicle 12, a load is placed thereon. This load is transferred from the step 20 to the 
plurality of mounting brackets 26, and then from the plurality of mounting brackets 26 
to the rocker inner panel 16 and the flange 18 of the body 14. Alternatively, the 
running board assembly 10 can be secured directly to the frame 28, wherein the load is 
transferred from the plurality of mounting brackets 26 thereto. As a result of such load 

20 transfer from the step 20 to the motor vehicle 12, the running board assembly 10 is able 
to withstand the loads applied thereon. 

When the door 23 is closed, the dome light switch is opened and responsively 
energizing the motor 30 in a sense opposite the opening sense. The motor 30 moves 
the linkage 35 to move the step from the deployed position to the stowed position. In 

25 the stowed position, the step 20 has a rocker panel like appearance and will merge with 
adjacent vehicle body panels to appear as the rocker panel and conceal the step surface. 

Referring to Figure 4, the step 20 includes a top cover 46 and a bottom cover 
48, both of which aid in structural support and provide a uniform appearance to the 
running board assembly 10. The top cover 46 is either extruded or injection molded, 

30 and the bottom cover 48 is formed from a thermoplastic polyolefm. Preferably, the 
bottom cover 48 is contoured in the shape of a rocker panel. A step pad cover (not 
shown) having a preformed grid pattern thereon may be secured over the top cover 46 
to provide an individual with better traction when utilizing the step 20 for support. 


4 


Referring to Figures 5 and 6, a plurality of mud guards 52 may be secured to the 
motor vehicle 12 to provide an additional barrier to the intrusion of mud and dirt onto 
the stepping surface 22. A plurality of light mechanisms 54 may be secured to the 
rocker inner panel 16 for illuminating the stepping surface 22. The plurality of lighting 
5 mechanisms 54 allows an individual entering or exiting the motor vehicle 14 at night or 
under low lighting conditions to see the step 20 below them, ensuring an initial contact 
of the individual's foot to the step 20. The plurality of light mechanisms 54 is not 
visible when the step 20 is in the stowed position because the step 20 abuts the motor 
vehicle 12. But when the step 20 moves from the stowed to the deployed position, the 

10 plurality of lighting mechanisms 54 becomes visible and illuminates the stepping 
surface 22. The plurality of lighting mechanisms 54 is turned on by a signal generated 
when the dome light switch is closed (which is when the door 23 is opened). 

The plurality of mud guards 52 and the plurality of light mechanisms 54 can be 
add-on items for the running board assembly 10. The plurality of mud guards 52 and 

15 the plurality of light mechanisms 54 could also be part of a cladding package or trim 
package that is attached to the motor vehicle 12. In the embodiment shown in Figures 
5 and 6, the plurality of mud guards 52 are designed to eliminate access to the stepping 
surface 22 via each step end 53, 55- when the step 20 is in its deployed position. 

Referring to Figures 7 and 8, wherein like primed reference numerals represent 

20 similar elements as those described above, a second embodiment of the invention is 
shown wherein the motor 30' drives a sector gear 56, which is operatively connected to 
the step 20\ to move the step 20' between the stowed and deployed positions. The 
sector gear 56 includes an arm bracket 57 for securing the step 20' thereto. The sector 
gear 56 defines a slot 58 extending between an upper slot end 60 and a lower slot end 

25 62 thereof. The sector gear 56 also includes an arcuate, toothed portion 64 therealong. 

A circle gear 68 has a toothed portion 70 and defines an aperture 72 
therethrough. A bushing 74 defines an aperture 76, through which a pin 78 extends. 

The motor 30' includes a shaft 37 extending out therefrom, which extends 
through the aperture 72 of the circle gear 68 and rests within the slot 58 of the sector 

30 gear 56. At the same time, the toothed portion 70 of the circle gear 68 engages the 
arcuate, toothed portion 64 of the sector gear 56. On the other side of the sector gear 
56, the bushing 74, with the pin 78 extending therethrough, is aligned with the aperture 
72 of the circle gear 68. The pin 78 extends through the aperture 72 to secure the motor 
30' and the circle gear 68 to the sector gear 56. 


In operation, the step 20' is initially in the stowed position. The peripheral edge 
of the step 20' abuts with the inner rocker panel 16' and merges smoothly thereto. The 
pin 78 abuts the lower slot end 62 of the slot 58. The motor 30' is activated by the 
opening of the door 23. The activation of the motor 30' causes the sector gear 56 to 
5 travel downwardly with respect to the motor 30' because the toothed portion 70 of the 
circle gear 68 engages the arcuate, toothed portion 64 of. the sector gear 56. The 
downward movement of the sector gear 56 causes the step 20' to move from the stowed 
position to the deployed position. When the upper slot end 60 of the slot 58 receives 
the shaft 37 of the motor 30', the step 20' is in the deployed position. At this time, an 
10 individual may use the step 20' to support themselves during entering or exiting the 
motor vehicle 12. 

Referring to Figure 9, wherein like double primed reference numerals represent 
similar elements as those described above, a third embodiment of the invention is 
shown including a plurality of links 84 having an upper link end 86 and a lower link 

15 end 88. The cantilever arm 27" defines a plurality of apertures 82, which is aligned 
with the lower link end 88 of the plurality of links 84 to create a four bar linkage. A 
plurality of mounting apertures 92 defined by each of the plurality of mounting 
brackets 26" are aligned with the upper link end 86 of the plurality of links 84. Thus, 
the plurality of links 84 interconnect the cantilever arm 27" and the motor vehicle 12". 

20 A linking bracket 90 is secured to the linking arm 32" of the motor 30" to connect the 
motor 30" to the plurality of links 84, and to operatively connect the motor 30" and 
the step 20". Upon activation of the motor 30", the plurality of links 84 moves the 
step 20" between its deployed and stowed positions. 

Referring to Figures 10 and 11, wherein like triple primed reference numerals 

25 represent similar elements as those described above, in a fourth embodiment of the 
invention the inner rocker panel 16'" defines a panel stepping surface 94 for 
supporting an individual entering or exiting the motor vehicle 12"'. The inner rocker 
panel 16'" defines a peripheral panel edge 96 extending around at least a portion of the 
stepping surface 22. The body 14'" includes a structural inner rocker panel 16'" and 

30 the flange 18'", which together receive the load that is generated when the individual 
steps onto the panel stepping surface 94. The step 20'" may be moved between a 
deployed position and a stowed position in a similar fashion as that of the step 20' in 
the second embodiment of the invention and the step 20" in the third embodiment of 
the invention. 


It is to be understood that the terminology, which has been used, is intended to 
be in the nature of words of description rather than of limitation. Many modifications 
and variations of the invention are possible in light of the above teachings. Therefore, 
within the scope of the appended claims, the invention may be practiced other than as 
5 specifically described. 
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